A 34-year-old woman carrying a BRCA1 gene and a significant family history was diagnosed with T1c, N1 breast cancer. The tumor was estrogen receptor, progesterone receptor, and HER-2/Neu negative. The patient received dose-dense chemotherapy with Adriamycin and Cytoxan followed by Taxol, and left breast irradiation. Later, a bilateral S-GAP flap reconstruction with right prophylactic mastectomy and left mastectomy were performed. During her treatment, the patient had an integrative medicine consultation and was seen by a team of health care providers specializing in integrative therapies, including integrative nutrition, therapeutic massage, acupuncture, and yoga. Each modality contributed unique benefit in her care that led to a satisfactory outcome for the patient. A detailed discussion regarding her care from each modality is presented. The case elucidates the need for integrative approaches for cancer patients in a conventional medical setting.
Case Scenario
DK a 34-year-old female physical therapist first presented to her obstetrician/gynecologist in November 2004 for evaluation of her increased risk of breast and ovarian cancer. Her risk was deemed high based on her mother's diagnosis at age 54 with fairly rapidly progressive and drug resistant ovarian cancer, which led then to her subsequent death. In addition, DK carried the BRCA1 gene, and 1 of her aunts and 2 of her 3 sisters were also carriers. The aunt was diagnosed with breast cancer at the age of 50 and is alive with the disease. It is unclear whether a maternal great aunt had either ovarian or uterine cancer.
A review of DK's history is fairly unremarkable. Her periods began at age 13 and had been regular from 24 to 34 while she was on oral contraceptive therapy. She discontinued the therapy in April of 2004 in anticipation of marriage in August 2005 and plans for early conception. At that time, she began having irregular periods with mild to moderate cramps. Sexually active, she had normal pap smears since her initial one at age 18. She carried out breast self-examinations regularly. Her review of systems had been generally negative with a stable weight of 115 pounds with good nutrition and regular exercise routines. Her only notable past medical history was surgery on her jaw in 1993.
Her initial examination in November 2004 was normal, and at that time, she was found to carry the BRCA1 gene. She had her first cancer screening, including a pelvic ultrasound, which was normal, and a CA 125 in the normal range. It was recommended that she continue to have a pelvic ultrasound and CA 125 drawn every 6 months.
As a BRCA1 heterozygote, DK was followed in the Dana-Farber Cancer Institute (DFCI) high-risk clinic. She had her first child, a son, in September 2006, and the birth was complicated by a cesarean delivery infection. She intended to breast-feed but experienced breast pain. In October of 2006, 5 weeks after her son's birth, she noted a mass in the upper outer aspect of the left breast, which did not resolve with massage. An ultrasound of the breast showed a suspicious lesion in the lateral aspect, and an ultrasound-guided core biopsy showed a grade 3 invasive ductal carcinoma without lymphovascular invasion. The tumor was estrogen receptor, progesterone receptor, and Her-2-Neu negative, often referred to as a triple-negative breast cancer. On lymph node biopsy, 1 of 4 nodes showed a 0.5 millimeter micrometastasis. A PET CT was performed, which showed intense tracer uptake within the primary tumor in the left breast. There were other areas in the left breast adjacent to the primary tumor where there was a lower-grade tracer uptake consistent with inflammatory changes. There was also minimal uptake seen in the left axillary nodes and no FDG evidence of distant disease. The resected breast specimen measured 5.4 × 4.3 × 1.7 cm 3 . The final pathology report came back as triple-negative invasive ductal carcinoma, poorly differentiated (modified beam-Richardson grade II/III), measuring at least 0.6 centimeters in size with no lymphovascular invasion. In addition, there was also ductal carcinoma in situ, solid type (high nuclear grade), without necrosis or calcifications.
Her course of treatment after the initial lumpectomy and sentinel node biopsy would include chemotherapy and then breast and nodal irradiation followed by bilateral mastectomy. She was staged as a T1C, N1 breast cancer. She underwent dose-dense therapy with Adriamycin/Cytoxan followed by Taxol, then left breast irradiation, and in November 2007, she underwent a bilateral S-GAP flap reconstruction with right prophylactic mastectomy and left mastectomy by a reconstructive surgeon. The pathology of the mastectomy specimens was normal. According to her medical providers at the time, she tolerated treatment well with the exception of some mucositis during chemotherapy. She returned to work as a physical therapist.
DK began to discuss with her physician the timing for her to get pregnant again; how long to wait after chemotherapy, when the risk of recurrence is maximal, whether pregnancy can affect the risk for recurrence, and other questions. It was suggested that she wait 2.5 years after the completion of active treatment. She continued to be followed by her primary oncologist and radiation therapist. The only clinical issues she reported were that of recurrent syncopal episodes and some palpitations. She recalled that she had a distant history of 3 episodes of syncope since the age of 6. All these episodes occurred when she had not eaten or was not feeling well. She described lightheadedness, followed by syncope, with a quick return to consciousness. She never injured herself and never sought medical attention. With respect to her palpitations, she first experienced these symptoms when she was pregnant in March 2006, described as rapid palpitations, which terminated by valsalva. She began wearing a loop recorder to document the rhythm. An echocardiogram was performed, which showed a structurally normal heart, and the ejection fraction was 55%. No significant valvular disease was found and all cardiac dimensions were within normal limits. She did not have any significant arrhythmias while wearing the loop recorder. She has not had any further syncopal episodes since and no recurrent palpitations while on the loop recorder. It was felt that the episodes of syncope had a neurocardiogenic source and that the syncope was not a result of any life-threatening issue.
During the course of her therapy, she was seen in consultation by several members of the Leonard P. Zakim Center for Integrative Therapies at DFCI, including a nutritionist, an integrative oncologist, a massage therapist, a Lebed Method instructor, and an acupuncturist. All sessions were held onsite in the cancer hospital, and the medical clearance for each therapy was obtained from the primary oncologist. All clinical notes were documented in the patient's electronic medical record, and communication back to the primary oncologist happened as needed.
At the time she had the integrative medicine and nutrition consults, she was receiving her third cycle of Taxol therapy just before her radiation therapy. She was interested in knowing more about nutrition and cancer and specifically about management of her hot flashes and the use of dietary supplements. She expressed a great deal of anxiety in terms of ending chemotherapy treatment and was very interested in healthy behaviors for cancer survivorship. Her comment was "I want everything I put into my mouth to be the right thing."
Her diet consisted of 3 meals a day and sometimes snacks. Her symptomatology included frequent hot flashes and constipation alongside some bone and muscle pain and some muscle twitching. She continued to be physically active but less so during the radiation and chemotherapy. She often tried to do some cardiac exercises and weight training, but this was limited because of fatigue, which she related to the chemotherapy and radiation therapy. She had many questions for both the nutritionist and the integrative oncologist about ginseng and sage supplements.
The patient presented as adequately nourished. The nutritionist focused the consult on education regarding maximizing her nutritional intake for general health and well-being in addition to specific dietary guidelines for breast cancer survivors. The nutritionist gave her some educational materials regarding a phytonutrient-rich diet, healthy snack ideas, tips for getting adequate amounts of protein on a daily basis, and resources for reliable nutrition information online and in books. The nutritionist responded to the patient's questions regarding sage, ginseng, and fish oil or omega 3 fatty acids. She discussed the role of specific phytonutrients in disease prevention and health promotion and emphasized the food-based sources for maximum benefit. The recommendation was for 5 to 10 (½ cup) servings per day of phytonutrient rich fruits/vegetables and whole grain in place of refined carbohydrates and sugars. She also encouraged physical activity: 3 to 5 hours of moderatepaced walking or equivalent per week and about 30 minutes of strength training 2 to 3 times per week. The patient was advised about alcohol. She was advised against high-dose antioxidant supplements during radiation therapy, and the nutritionist suggested that she might consider 800 IU of vitamin E for hot flashes after completing radiation therapy. The supplements that were recommended during chemotherapy were a standard multivitamin, preferably iron free; vitamin D at 1000 IU daily; calcium 600 mg with vitamin D twice a day, taken separately from her multivitamin; fish oil 0.5 to 1 g EPA/DHA per day; and vitamin B6, 50 to 100 mg, for her joint/muscle pain. The nutritionist reviewed the safety concerns with the use of ginseng and certain medications the patient was currently taking in conjunction with chemotherapy, including cytochrome P450 2D6 (CYP2D6) substrate ondansetron (Zofran). 1 It was recommended that she avoid taking ginseng the day before, on the days of, and on the day after taking Zofran. The nutritionist reviewed the safety concerns with the use of sage, including concern that long-term use of oral products at high doses may be unsafe or toxic. 1 The amounts typically consumed in food are safe, and this route was recommended to the patient.
Her integrative medicine/oncology consult was held shortly thereafter, which reinforced the nutritional advice and emphasized the use of vitamin D, fish oil, and a phytonutrient-rich diet. The importance of physical activity was also emphasized. It was revealed that DK had been a high caliber tennis player while at college.
One of the issues brought forth during this consultation was the anxiety of trying to care for her son during radiation therapy while continuing to care for herself. It became obvious during this interview that there was a great deal of anxiety and stress dealing with the breast cancer and raising a child. Various types of integrative therapies were discussed with DK. She expressed a significant interest in acupuncture and other mechanisms of reducing anxiety and stress. In addition, it was suggested that DK find some of her own time, separate from the demands of her work and her child care. A social worker became involved and facilitated some new arrangements for child care. She was taught the relaxation response and encouraged to practice the breathing technique daily for 30 minutes. In addition, acupuncture was discussed, and she was referred for an acupuncture consultation.
The acupuncturist was aware of her complaints of fatigue as well as hot flashes and asked the patient to rate her fatigue level, which was 6 out of 10, and her hot flashes, which was 10 out of 10. She noted that the hot flashes occurred all day long and during the night. She reported being frequently awakened at night either by the hot flashes or to attend to her baby. Based on the consultation, DK elected to receive acupuncture in an attempt to improve her energy level and reduce her fatigue and hot flashes. The recommended course of treatment for acupuncture was that she have acupuncture once a week for 6 weeks to obtain the maximum possible benefit. Naive to acupuncture, her initial acupuncture treatment was carried out on the same day as her consultation. The patient lay supine on a massage table with legs and arms exposed, and following routine skin preparation and using sterile precaution, stainless steel acupuncture needles size 36 gauge 1 inch in length were inserted into the following acupuncture points: ST36, SP9, SP6, LI 11, TW 5, and Yingtang GV20 and Shenmen/bar. After the needle insertions, the needles were gently manipulated to obtain the sensation with De Qi. A TDP infrared heat lamp was used. After 30 minutes of needling time, the needles were gently manipulated again before their final removal. The patient had fallen asleep on the treatment table and reported being completely relaxed.
DK also elected to receive massage therapy (MT) to help with her left arm discomfort. Massage for her left arm discomfort resulted in a noted marked improvement in her range of motion. She had also been having constant left shoulder discomfort that she wanted addressed as well. She received light to moderate pressure, slow speed general massage. Regulated neuromuscular techniques, myofascial release techniques, manual lymphatic drainage (MLD) techniques, and basic acupressure techniques were also used on her, as called for during her sessions.
She felt that the massage made her feel good, and it was suggested that she continue this integrative care treatment with massage, acupuncture, and yoga. She also exercised by participating in the Lebed Method movement classes held at DFCI for upper-extremity lymphedema prevention. With massage, she noted significant improvement after the session and continued to have therapeutic massage every 2 to 3 weeks. She increased her physical activity, including the new addition of yoga. Overall, the massage, yoga, Lebed classes, and her physical therapy helped with cording, muscle tension after surgery, and radiation and aided general relaxation.
Through all the interventions, DK continued to rehabilitate and feel well. She increased her exercise and was better able to balance her work life and her family life, taking good care of her son.
She started acupuncture during her radiation therapy and continued this for several months afterward. She received a total of 12 acupuncture treatments, and the results were a decrease in back pain and a decrease in the intensity of the hot flashes. She started her MT at the end of her radiation therapy and continued for 14 massage visits, which resulted in improvements in her muscle aches, pains, and anxiety. Presently, she continues to feel well with diminishing hot flashes, increasing energy, a balanced diet, and regular, daily exercise.
Case Discussion
Integrative oncology is an evolving discipline that uses the best of Eastern medicine alongside Western medicine. The Leonard P. Zakim Center for Integrative Therapies was established to better coordinate the care of oncology patients, assisting them with improvement in their quality of life (QOL) and helping them manage their disease-and/or treatment-related symptoms. Many DFCI patients have been using some form of complementary and alternative methods of therapy (CAM) prior to their developing cancer and seek advice on what would be safe and/or effective while undergoing cancer-specific therapy. An integrative oncology consultation is often the first step in determining what might be beneficial and safe for an individual. Our primary care oncologists are now referring patients directly for these consultations. The consult responds to specific questions about CAM use and its safety and efficacy, and discusses the role of complementary therapies alongside conventional therapy. Patients were most interested in (1) improving their QOL, (2) managing their symptoms, and (3) learning about complementary therapies. In addition to discussing a healthy diet and finding ways to improve their physical activity, helping patients deal with stress and anxiety through mind/ body programs, acupuncture, massage, yoga, and meditation were most recommended.
Nutrition
Many cancer patients, such as DK, want to take an active role in their health care and are looking for assistance in navigating through the maze of nutrition information. Dana-Farber's registered and licensed dietitians have specialized training and experience in integrative nutrition, also referred to as CAM. Integrative nutrition differs from traditional dietetics practice in its holistic approach. Integrative nutrition counseling at the Zakim Center includes discussion and evaluation of unconventional diets and therapies as well as how these practices may interface with medical/nutrition practice. In addition, the nutritionist considers the patient's physical activity, symptoms such as fatigue, nausea, or bowel irregularities, additional integrative modalities they may be using, cultural beliefs as related to diet and health, family support and involvement in food shopping and preparation, and the patient's overall desires and wishes with regard to nutrition during their cancer care. In the case of DK, her symptoms of fatigue, hot flashes, and constipation alongside some bone and muscle pain and some muscle twitching were discussed from an integrative perspective. DK's husband was very supportive and actively helping out with grocery shopping and meal preparation. DFCI nutritionists strive to create a forum for open dialogue in a nonjudgmental style to assist patients in making informed choices.
At an integrative nutrition counseling session, our nutritionists review, research, and discuss the patient's questions or concerns related to vitamins, herbs, and other supplements or special diets in the context of their specific type of cancer, current medical treatment plan, and the most up-to-date research. The nutritionists address any potential safety concerns around taking specific supplements along with chemotherapy, radiation, or other medications.
Massage
All massage sessions and techniques at the Zakim Center are modified for the oncology population to ensure a safe and effective treatment for our patients, at different stages of their diagnosis, illness, and recovery. DK had very specific reasons for using MT as an integrative modality. One was the physical issue of tension and discomfort manifesting as a deep pain in her left-shoulder-blade area, rated 3 out of 10. Second was the emotional issue, manifesting as anxiety.
In designing the treatment plan to address these issues, DK and the massage therapist discussed the following:
• the possible multifactorial issues surrounding her discomfort (postural changes, surgery, radiation, overuse, and possibly emotional factors); • laboratory results and scans to rule out structural issues or bone involvement; the need for integrative care and inclusion of self-care for more long-term results; • understanding that the resolution (temporary vs permanent) of the anxiety symptom may depend on what is going on with her diagnosis and coping after treatment as well as other factors; and • the combination of techniques to address the symptoms and modifications that may be needed.
In DKs situation the following techniques were used:
• General massage techniques, effleurage, and petrissage to the full body were administered for warm-up and integration. Addressing the entire body surface area with light to moderate pressure and slow, rhythmic techniques was a good way to elicit the relaxation response and calm the body back down after doing the focus sessions. • Regulated neuromuscular techniques were chosen to address the increased muscle tension on the shoulders and upper back erectors for more focused work and trigger point release. • MLD techniques were incorporated into the session.
Although DK was not at a high risk for lymphedema, the decision to incorporate MLD was more for preventive and proactive purposes after focus work in consideration of the load on the tissues brought about by recent radiation therapy. MLD was also useful in addressing the "cording," and the techniques in themselves provide a relaxing rhythm. • Myofascial techniques were later used for help with tightness after radiation therapy. These also included some light pin and stretch work and muscle energy techniques. • Good intention holds and/or basic acupressure points were used as transition or termination techniques as a slow way to ease the body back from the massage session.
The combination of these techniques seemed to work very well for DK, with immediate response in addressing both the anxiety and shoulder discomfort. DK always reported feeling very relaxed after her sessions. Complete resolution of the deep left-shoulder-blade discomfort was achieved after the third visit.
During the subsequent sessions, we had to address any recurring or additional discomfort or sequelae that came up. This included tightness at the area of radiation, pectoral tightness, decreased range of motion of the left shoulder, and "cording." Techniques were added or the combination of the above-mentioned techniques modified to address this. General MT was always used to continue to address her need for relaxation.
DK continued to use massage as part of her integrative care with physical therapy (PT), occupational therapy (OT), and swimming and yoga for self-care throughout recovery and healing.
The last time DK was seen at the Zakim Center, she scheduled a massage to coincide with her oncology checkup. A year and 4 months after she first engaged in integrative therapies, she reported feeling well and is now balancing and enjoying her work and family life.
Acupuncture
In an integrative oncology practice setting, referrals to acupuncture come from many sources, including patient self-referral, nurses, oncologists, and social workers. As a breast cancer patient who did not have any prior knowledge and experience of acupuncture, DK's introduction to acupuncture was initiated by an oncologist during an integrative medical consult. This oncologist-to-acupuncturist referral path is becoming a routine practice at DFCI.
Choosing the right timing to initiate acupuncture is an important and practical issue for both patients and other health care team members. In general, acupuncture can be initiated at any stage of the cancer journey: at an early stage of initial cancer diagnosis; for reducing anxiety and improving sleep quality; during active cancer therapies, including chemotherapy and radiation therapy; for alleviating side effects of these therapies such as nausea, vomiting, and pain 2-4 during the posttreatment stage; for minimizing residual side effects; and for speeding up the recovery. For patients with an incurable disease, a continuous support of acupuncture can be used to maintain a higher level of QOL, even during the end-of-life stage. 5 Our own clinical observation suggests that an earlier involvement of acupuncture for symptom control generally provides a better clinical outcome and a higher level of satisfaction for patients.
In the case of DK, she started acupuncture when she had just completed chemotherapy with Adriamycin, Cytoxan, and Taxol and was about to enter radiation therapy. Her symptoms were primarily hot flashes, fatigue, and severe anxiety. 6, 7 As radiation therapy progressed, her complaints shifted to severe muscular pain on the left upper back, where the radiation field was. The aims of the acupuncture treatment changed from alleviating hot flashes, fatigue, and anxiety to reducing radiation-related muscular pain. DK was deeply relaxed at the end of each acupuncture session. She continued acupuncture even after the completion of radiation therapy and noticed a recurrence of hot flashes after stopping acupuncture for several weeks.
Standard guidelines of oncology acupuncture and standards of procedure are key elements for a safe practice of acupuncture. Because of compromised immune function, chemotherapy-induced pancytopenia, tumor progression, and bone metastases, cancer patients are often at a higher risk of adverse events. Even with a satisfactory safety record, acupuncturists still need to be very careful when treating a cancer patient, especially during the period of chemotherapy and radiation therapy. Several practice guidelines in integrative oncology for patients with cancer have been recently recommended. 8, 9 Safety measures for oncology acupuncture include training well-qualified oncology acupuncturists as a subspecialty of acupuncture, encouraging standardized clinical practice, and improving and disseminating practice guidelines for oncology acupuncture.
During acupuncture treatment of DK, vital signs, laboratory tests, and the latest medical notes from her oncologists and other health care team members were reviewed before each acupuncture visit. According to our current practice guideline at DFCI, DK's acupuncture would be stopped if she had an absolute neutrophil count that fell below 500 cell/mL or a platelet count below 25 000 cell/mL.
More and more evidence supports the use of acupuncture for cancer patients at various stages of their cancer journey. When benefits and risks are carefully taken into consideration, acupuncture demonstrates its clinical value as an important part of the integrative oncology practice. Many cancer patients may benefit from this modality just like the patient presented here.
Yoga
Practiced for thousands of years, yoga was initially a spiritual discipline developed to elevate consciousness and achieve a unitive experience. Yoga (from the Sanskrit yug meaning union) is a comprehensive integrative therapy that can include asanas (physical postures), pranayama (breathing exercises), chanting (working with sound), meditation, and shavasana (relaxation). 10 A student of yoga learns to work as a partner with, rather than fighting against, the forces, processes, and situations in life by studying, developing, and balancing the psychophysical energies of the body. 11 A review of yoga for cancer patients and survivors 12 revealed improvement in stress, sleep quality, mood, cancer-related distress and symptoms, and improved QOL. In other studies, breast cancer patients who practiced yoga experienced a decrease in physical and psychosocial distress, with a corresponding increase in QOL measures. [13] [14] [15] Similar results were found among ethnically diverse urban breast cancer patients participating in yoga classes. 16 Breast cancer patients receiving chemotherapy who participated in bedside yoga classes with follow-up practice at home experienced a significant decrease in postchemotherapy-induced nausea frequency (P = .01) and intensity (P = .01), anticipatory nausea intensity (P = .01), and vomiting (P = .05). 17 Breast cancer survivors who practice yoga regularly report better QOL than those who do not. 18 Carson et al 19 reported a decrease in hot-flash frequency and intensity, joint pain, fatigue, sleep disturbance, and symptom-related bother and an increase in vigor among early-stage breast cancer survivors participating in a Yoga of Awareness program. The Society for Integrative Oncology developed practice guidelines in which yoga, listed as a mind-body technique, was included among those modalities on page 70 "recommended as part of a multidisciplinary approach to reduce anxiety, mood disturbance, and chronic pain and improve quality of life." 8 The regular practice of yoga can benefit a patient like DK as it will help her maintain strength, flexibility, tone, balance, and a state of relaxation and peacefulness, and cope with physical, psychosocial, and spiritual distress as she moves through rigorous treatment protocols. Yoga can be adapted to her specific needs at any time during treatment. DK was able to participate in individual and group classes, and if necessary, she could do yoga on a chair or even on the bed top at home or in the hospital. Part of the beauty of yoga practice is that it can be adapted to the ever-changing conditions and needs of the individual patient.
An important discussion to have with oncology patients is how to find the right type of class and how to find and interview potential yoga instructors. During the active treatment process, it is preferable for patients like DK to participate in yoga classes that are supportive and restorative using whatever props and supports that are needed. There may be times when an individual rather than a group class is more appropriate, so that a patient can continue to benefit from instruction without the risk of infection because of their physical condition. Classes that are vigorous (with a sustained aerobic effort) or held in intentionally regulated "hot" rooms are not recommended during treatment. Additionally, some patients may be at risk for stress fractures because of tumor load or demineralization of their bones.
The teacher's credentials and reputation are important. It is preferable that the teacher be a graduate of a registered yoga school, member of the Yoga Alliance and/or International Association of Yoga Therapists, have their own yoga practice, be current in continuing education, and have experience teaching people undergoing treatment for cancer. In addition, the patient must feel comfortable with the instructor. For patients who are unable to participate in a formal class, DVDs and CDs are available for use at home or in the hospital. For some oncology patients, yoga can serve as a thread that reminds them of their wholeness and helps them heal as they move through treatment.
Summary
Cancer patients often request support from integrative therapies in addition to their conventional cancer therapy. The evidence-based integrative therapies presented here demonstrate many advantages including the fact that they are offered through a team approach at this comprehensive cancer center. It is important for cancer patients to be able to speak with and receive guidance from their medical team about integrative therapies, so that the best of all available therapies can be safely and effectively offered as part of the patient's care plan. Future work in integrative oncology should focus on improving clinical effectiveness, enhancing financial sustainability, maintaining high safety standards, and improving communication so that all patients and clinicians are aware of the benefits that integrative therapies can provide during the cancer journey.
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